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Deserlptlan 

The present invention relates to an electrostatic 
precipitator for use in electrostatic filterB, s(H»lled 
electrofilters. 

In principle, an electrostatic precipitator conrv 
prfses a multiple of electrode plates or electrode 
lamellae which are electrically conductive or semi- 
conductive and which are annanged In mutually 
spaced parallel relationship and alternatively cohhec- 
ted electrically to a respective temnlnal of a d.c. volt- 
age source, such as to produce a structural device 
similar to an air capadtbr connected to boti\ temnlnals 
of the d.& voltage source. An electrostatic predpifator 
of this kind Is placed in the air flow passage or duct of 
an electrofilter In a manner such tiiat the eledrode 
plates or lamellae extend transversely across the air 
duct or air-flow passage In whidi the fOter Is placed, 
with ttie side surfaces of said plate electrodes parallel 
witfi tfie direction of air flow tiirough tiie duct The air 
flow to be deansed of aenosd contaminants present 
In the fonm of sdid partides or liquid droplets is driven 
ttirough the air-flow duct; and therewltti through the 
precipitator, by means of a blower or fan, natural ven- 
tilation, forced draught, or wfth ttie aid of an electric 
Ion wind (c,f. International Patent Application 
PCT/SE85/00538, which - corresplonds to EP-A* 
02l54363)vThQ electrofilter incorporates upstream of 
the electrbstaOc precipitator means for electrically 
charging tite aerosol contaminants present In tiie a(r 
flow In some suitable known manner, e^g. by means 
of a corona discharge which generates air Ions. The 
purpose of the efectrb^tic predpttatorls therewith to 
bring the electrically charged contaminants In the air 
flow passing ttirough the prsdpltator, between ttie 
various plate electrodes ttiereof, under ttie Influence 
of the electric fiekl which Is generatisd between iadja- 
cent electrodes and whteh extends essentiiyiy at right 
angles to tiie direction of air flow, such ttiat ttie cor>- 
tamlnants wlU migrate to one or ttie ottier of said elec- 
trodes, depending oh ttie electrical pdarlty of ttie 
contaminants, and fasten on said electrodes, ttiere- 
witti deansing ttie air flow finom saM oontamlnants. 

In order for an electric predpltetor of ttils kind to 
work witti a high degree of effidency, Le. to be able 
to extrad a high proportton of the contamlnanto pre- 
sent In ttie ttirough^owtng air, It Is necessary to gen- 
erate a high ftekl strength between mutoally adjacent 
eledrodes, l.e. small electrode Interspacing and a 
high vdtege between mutually adjacent electrodes. 
These requiremente are extreme dHfteult to achteve, 
however, witti present day electrostatic predpltetor 
constnjctfons. With known electrostetic predpltetore, 
snriali Interspaces and high voiteges between mutu- 
ally acyacent electrodes result In an unacceptable 68 
high rlisk df glow dlschaige firom ttie electrodes. Such 
glow discharges occur In parttcularatttie edges of ttie 
electrodes, which are normally made of ttiln sheet 



metal, and the phenbmehoh Is particularty trouble- 
some when ttiese edges are sharp or Irregular, as a 
result of the mettiod used to manufacture said eleo> 
trodes, and Is heightened still furtfier by tiie dirt which 
5 collecte unavoidably on ttie predpitation electrodes 
while tfie precipitator Is In use. Such glow discharges 
give rise to highly disturbing noise levels (crackles 
and rattles), and also generate ozone in undesirable 
and at times unacceptable levels. It will also be under- 
10 stood that ttie precipitation electrodes must be held In 
position at tiie required distance apart, In some way 
oranotiier. When ttils is achieved wltti ttie aid of elec- 
trically Insuliated eptacers placed between respective 
eledrodes, tiie spacere unavoidably become dirty 
IS during ttie use of tfie predpltetor, ttierewltti resulting 
in ttie occurrence of creep cunrente on the dirty sur- 
feces of the spacere. These creep currents gradually 
destroy ttie spa<^ Insulatfbn unless a very h^h qual- 
ity Insulation Is used. Consequentfy, It is nbnmal prao- 
20 ties wltti known dectrostattc predpltetore of ttiis kind 
to use reiatfvely complicated, and ttierewtth expen- 
sive, constructions in order to avold^ as fares possible 
flie need for eledrically insulating spacer elemente 
wltti short creep cunrent pattis. 
25 It will also be understood ttiat an eledrostatic pre- 
dpltetor will present a signlffcantcapadtence. Conse- 
quently, a powerful capadtive discharge current win 
be released. If the electrodes of ttie predpltetor are 
touched uhlntentionafly. This cunrent is highly 
30 unpleasant and may even be dangerous. Conse- 
quently, when electrofntera of ttiis kind are to be used 
In a human environment, e.g. In domestic environ- 
ments or working envlronmente, it must be ensured 
ttiat ttie electrostatic prsdpltator cannot be touched 
36 unlntenttonany. TTils often places on ttie construction 
of ttie electrofilter demands which confl!^ witti ottier 
sttudural desiderate, such as email dlnimistona, tow 
air-flow resistance, eta 

One objed of ttie invention Is ttierefore to provide 
40 an eledrostetic predpltetor of ttie kind described In 
ttie introducOon wHh which ttie aforesaid problems 
and difficulttes are overcome, such as to enable a 
higher voltage and a smaller mutoal Intsrepadng to be 
applied between the adjacent electrodes of said pre- 
46 dpitator, ttiereby achieving a more effecttve sepa- 
ration of ttie electrically charged aerosd 
contamlriante fhxn ttie air flowing ttirough ttie preclpl- 
tetor or fSter ttian can be achieved wWi known eleo- 
trofiltere of ttils kind. 

This objed le achieved In accordahce wltti ttie 
Inventton In ttiat at least ttie eledrodes connected to 
one tennlnal of ttie d.a voltage source are connected 
to said tennlnal indhrldually, l.e. each se, instead 
of being connected directiy wltti one anottier as wtth 
eledrostettc predpltetore known hittieito. This sepa- 
rate connection of ttie electrodes or predpltetton ele- 
ments to said one pole is achieved by pladng a 
slde^dge part of rsspecttve electrodes In pressure 
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contact with one side of an indMdual sheet-ffke or 
sWHjke member which Is made of a highly reslsth/e 
material and which la provided at Its point of contact 
with said electrode with a separate electrical contact 
means which Is connected electrically to the relevant s 
terminal of the d.c. voltage source. An advantage Is 
gained when the remaining electrodes are also con- 
nected to the other tenmlnal of the voltage source In a 
like manner. One tenmlnal of the high voltage source 
Is normally earthed, wherewith at least the electrodes 10 
connected to the high voltage temnlnal of the d.a volt- 
age source are connected Individually and each per 
se to said source In the afore-described manner. 

The aforementioried highly resistive nniaterial corlK 
venlentJy consfets of a plastte which Is highly resistive, is 
so-called antistatic plastic or a plastic tasted to 
become antistatic, for example a plastic material of 
tile kind used to package semi-conductor compo- 
nents so that said components are (Mrotected against 
ttie effect of electrostatic voltages. Such anti-static, or 20 
antistatic treated^ plastic materials are available 
commercially and nonnally have a surface resistivity 
of from 10^10«n, normally In ttie order of 10i%. 

In accordance with the invention at least the elecx 
trodes connected to tfie one tenrhlnal of ttie d.c, volt- 25 
age source, -namely ttie non-earthed high voltage . 
terminal of said source, are connected electrically id 
said temnlnal and to each otiier tiirough very high resi- 
stances. ThiSiffneans thatt those currents Whteh are 
able to occur as a result of electrical dischanges firom 30 
the electrodes jor as a result of creep currents along 
electrically Insulating spacer members between adja- 
cent electrodes witii differing voltages wOl be limited 
to exceedingly amaO values, e.g. values In tfie order 
of 10-100 nA. The aforesaid discharges wflltiierefore $s 
be too small and too negligible to generate audible 
noise or to generate undesirable levels of ozone, 
while any creep cuneiits that may be generated wQI 
be too smaB to have any deleterious Ir^ence on the 
Insulating material. In practice, each electrode of an 40 
electrostatic predpltator that Is constructed in accord- 
ance witti ttie Invention vidll adjust automatically to an 
Indlvklual voltage level In response to extremely nrKxt 
erats discharges and/or extremely low creep currents 
along ttie electrically Insulating spacer members. 48 
Even a direct short circuit between two mutually adja- 
cent electrodes wOl produce no harmful ahorfrdrcuit 
cunents, and nelttier will it affect ttie voltage levd of 
the remaining electrodes ttiereby enabling tfie pred- 
pltator to coritinue to operate practicanywittiout inter- 60 
ference. The Invention also eliminates ttie possible 
occurrence of powerfU comparitive discharge cur- 
rents In ttie event of physical contact wItti ttie elec- 
trodes, ttiereby also ellnilnating ttie hazards or 
unpleasantness ttiatsudYunlnterittonal contactwould s$ 
ottierwise cause. 

The Invention will now be disscalbed iri htore detail 
wltti reference to an exemplifying embodiment of ah 



eilectrostattc precipitator constructed In accordance 
wltti ttie Invention and witti reference to the accom- 
panying drawing. 

The single Rgure of the accompanying drawing Is 
a schematic view of tfie Inventive electrostatic prec^ 
pitator as seen In ttie direction of air flow ttirough ttie 
precipitator or ttie electrofilter. The air duct In which 
ttie precipitator is placed has been omitted from ttie 
Illustration, for the sake of simplicity and clarity. 

The Dlustrated precipitator Is comprised of a 
plurality of lamellae-like or plate-like electrodes 1 and 
2 which are arranged In mutually parallel and mutually 
spaced relationship, wltti the side suriaces of tfie elec- 
trodes 1 and 2 extending parallel wltti ttie directton of 
afa'flow, i.e. at right angles to ttie plane of ttie drawing. 
These electrodes, or precipitation elements, are eieo- 
tricaliy conductive or semkxmducttve. It shal be 
observed In this regard ttiat ttie cun^ents to be conduc- 
ted by ttie electrodes are very small, since ttiey cor- 
respond solely to tfie electrical charge of ttie 
contaminanto which preclpltote onto ttie electrodes 
and to tfie electrical charge of tfiose air tons which 
might discharge in tfie vicinity of tfie electrodes. The 
electrodes 1, 2 may ttierefore be made of metel or 
constructed from a weakly conductive or semi-con- 
ductive material, such as a seml-conductlve paper or 
paperboard constniction for example. Each alternate 
electrode 1, 2 of ttie precipitator Is connected electri- 
cally to a respective terminal or pole of a d.a voltage 
source 3. In ttie case of ttie exemplified preferred 
embodlifnent of tfie Inventive electrostattc predpltator, 
tills connection of ttie precipitation electrodes 1, 2 to 
a rsspecttve one of ttie two tenmlnals of ttie voltage 
source 3 is achieved by bringing one side-edge sur- 
face of a respective electrode, or at least parte of said 
one slde^dge surfece, Into pressure contact wltti one . 
sMe of a respective sheet-ID(e or strip^Dce member 4 
or 5 which Is made of a highly resistive material, such 
as a so-called antistatic plastic, or a plastic which haa 
been made antistatic. Such antistatic, or anttatatio 
treated materials are weO known per se and are used, 
inter dlla, to wrap semi-conductor corhponente so as 
to protect the same against electrostetto voltages dur- 
ing tile transpc^tation and storage of such compo- 
nents. These plastie materials have a surfece 
resistivi^ of from 10«-1 0^% nomially of ttie order of 
10m The anttstattc material sold by MAGNAB, 
Nyk5ping, Sweden under ttie designation MPAC has 
been found extremely suitable to ttie requlremento of 
ttie present Invention. The plaattc membere 4, 5 may 
have a ttiickness of e.g. 1-5 mm. and will be sllghtiy 
resBlent or elaatfc, such as to enable tiie side edges 
of ttie electrodes 1 , 2 to be held In fimfi abutment wltti 
one side surfece of respeettve plastic membere, wltti 
the aid of a suHabiy adapted pressure. The mutoally 
opposing sMe surfeces of tfie plastic membere 4. 6 
have provided ttiereon respective electrical contact 
means 6, 7, e.g. in ttie fomi of metal wires, metal- 
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strips, metal platds or the like which are held pressed 
againet the surfaces of respective plastic members 
and which areconnected electrically to a respective 
terminal of the da voltage source 3, suitably through 
a respective high-ohmic resistance 8» 9. An advarv* 
tags Is afforded when the relatively soft and resilient 
antistatic plastic members 4, 5 are supported in res- 
pective rigid holders 10 and 11 made of a good 
insulating plastic material. 

As a result of tiie anangement according to tite 
invention, each of tfte precipitation electrodes 1, 2 is 
electrically connected Indh^ldually to its associated 
terminal of the d.a voltage source 3, through a very 
high restetance fonmed by the respective antistatic 
plastiOHnember 4 and 5. In addition to lying between 
ttie plate electrodes 1, 2 and associated termfnafs of 
the source 3, tiiis high resistance wfll also lie mutually 
between the various electrodes 1p 2 which are con- 
nected In common to the same terminal of the voltage 
cource ^ Thus, ttiose electrical discharges which are 
able to occur at ttie edges of the electrodes 1, 2 will 
be limited to such an extent as to be totally inaudible 
and such as to generate no appreciable amounts of 
ozone. SImilariy, those creep currents which might 
occur along ttie electrically insulating spacer mem- 
bers between respective electrodes 1 and 2 will be 
restricted to such low values as to leave the insulation 
material unaffected. Furtiiermore, as a result of the 
Invention, only very low short-circuit currents can 
occur in tiie event of a dbnect short circuit between two 
niutuaily adjacent electrodes 1 and 2. In reality each 
individual electrode 1, 2 will adjust automatically to a 
voltage level which is contingent on prevaSIng dis- 
charge currents, creeping cunnents and short-drcuft 
cunrents ttmugh ttie electrode concerned. A lowering 
of tiie voltage level of a ghmn electrode wHl not affect 
tiie voltage levels of fhe renrtaining electrodes and will 
not ttiertbre affect ttte operation or efficiency of ttie 
electrostatic precipitator to any appreciable extent 

The partfcuiar construction of ttte. Inventive 
electrostatic prec^ttator also ensures tiiat no lai^e, 
dangerous or unpleasant discharge currents can 
occur as ttie result of unintentional physical contact 
witti ttie elctrodee 1, 2. 

The prfimary purpose of ttie hIgh-ohmIc resist- 
ances 8, 9 is to prevent ttie occurrence of large short- 
circuit cunrents should one of ttie plastic members 4, 
5 be short-circuited, e.g., as a result of coming into 
uhintentionai contact wItti water. 

Nomially, one of ttie tenmlnals of ttie d.c. voltage 
source 3 is earflied, as Illustrated In tiie drawing. In tiie 
case of an electrostatic precipitator constructed In 
accordance wItti ttie Invention it la conceivable to con- ^ 
nect this earttied terminal of ttie d.a voltage source 3 
dirscfjy to corresponding precipitation electrodes 2 In 55 
a conventional manner. However, it is prefenred even 
in cases such as tiiese to connect ttie earttied termi- 
nal of ttie voltage source 3 to jassociated electrodes 2 



through a high-resistive antistatic or antistatio4reated 
plastic member 5, as Olustrated in tiie drawing. 

It is beneficlai to arrange tiie preclpitaQon elet- 
trodes 1, 2 of an electrostatic precipitator constructed 
5 in accordance witii the Illustrated embodiment such 
tiiat ttie distance between ttie plastic member 4 and 
tiie electrodes 2 tiiat are not connected to said mem- 
ber Is greater tiian tiie mutual distance between mutu- 
ally adjacent electrodes 1 and 2. ConBspondlngly, ttie 
10 distance between tiie plastic member 5 and tiie elec^ 
trodes 1 is greater than tiie mutual distance betweeri 
mutually adjacent electrodes 1 and 2. This arrange^ 
ment of ttie electrodes will prevent a direct sparic-over- 
between ttie electrodes 2 and ttie plastic member 4, 
f 5 and between ttie electrodes 1 and ttie plastic member 
5. 

The electnodes 1 and 2 are held in position, at ttie 
desired distance apart, with tiie aid of spacer mem- 
bers (not shown) which are made of an eiecbicaify 
20 insulating material. A great deal of scope is afforded 
witti regard to ttie configuration and positioning of 
tiiese spacer members and also In tiie type of insulat- 
ing material used hersfor, since any creep cuirents 
virhlch niight travel along ttie spacer members wfll be 
25 very email and flierewltti quite hamiless. as men- 
tioned in the aforegoing. Thus, the spacer members 
may be fonmed from a suitably moldable, electrically 
insulating resin or glue which is applied at suitable 
locations between ttie precipitation electrodes 1 and 
30 2. 

Since tiie precipitation electrodes 1, 2 of ttie 
electrostatic precipitator may be fonmed, e.g., from 
semi-conducave paper or pdpert>oard, ttie inventive 
precipitator can be manufactured readily and at low 
35 costs. This enables tfie precipitator to be intended for 
one-time use only, Le. ttie electrostatic precipitator, or 
at least ttie part thereof fomned by the electrodes 1, 2, 
caii be discarded and replaced wtth a new predpitatbr 
or a new electrode pack wheri ttie old precipitator or 
40 eiectrodepackhasbecomelDodlrtyfbrefT^euse. 

Claims 

1. An electrostatic precipitator for use witii ^ec- 
trofilters, comprising a multiple of electrically conduc- 
tive or semi-conductive plate eiectrodee or lamella 
precipitation electrodes (1, 2) which are ananged in 
mutually parailei and spaced relationship and which 
are electrically connected alternately to tiie one temii- 
nal and ttie otiier tennlnat of a d.& voltage source (3), 
characterized in ttiat at lea^ ttie electrodes (1 or 2) 
conriected to said one tenninal of ttie voltage source 
(3) are individually connected to said one tenninal by 
bringing an edge-surfece part of a respective eleo- 
trode (1 or 2) In pressurMontact witti one side of a 
sheet^Bce or atip-IOce member (4 or 5) made of a 
highly restottve material, said higidy resistive mernber - 
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being provided with eletitrfca! contact means (6 or 7) 
which are separate from the locaOons at which the 
respective electrodes contact said member and which 
are connected electrically to the relevant temtlnal of 
the. d.c. voltage source (3). 

2. A precipitator according to Qalm 1, charao- 
terized in that all electrodes (1,2) are connected Indi- 
vidually to a respective terminal of the d.& voltage 
source (3) in the albrsaald manner. 

3. A priBClpltator according to Claim 1 or Qalm 2, 
characterized In that the highly resistive nrtaterlal (4, 
5) comprises an antistatic plastic material having a 
surface resistivify of from 10^10^^ preferably of ca 

4. A precfpitator according to Ciafm 1, charac- 
terized in that the tenminals of the d*a voltage source 
(3) are connected electrically to respective contact 
means (6 or 7). on respective members* (4 or 5) 
through a high-phmic resistance (8 or 9). 

5. A precipitator according to Claim 1; charac- 20 
terized in that said highly resistive member (4, S) is 
sllghtiy resflleht or soft 

6. A precipitatDT according to any of Claints 1-5, 
characterized iri that the electnxies (1 , 2) are held in 
their Intended mutual positions wlUi the aid of spacer 26 
members comprising an electrlcaily Insulating ma- 
terial. 

7. A precipitator according to aalni 6, charao=- 
terized in that the spacer members are Ibnfned from a 
moidable^ electrically insulating plastics material or 30 
glue. 



PatentansprQcbo 

1. Elektrostatischer Ehtstauber fOr den Einsatz 
mit Qektroflltem, entiialtend eine Vielzahl von elek- 
trisch ieitenden oderhalbleitanderi Plattenelektroden 
Oder Lameilen-l>e8cheldeelek!roaen (1, 2). die paral^ 
lei In einem Abstand zuelhander angeordnet und eiek- 40 
trisch abwechseind mit der elhen Klemme und der 
anderen Klemme einer OS-SpahnungsqueUe (3) ver- 
biinden sihd, dadurch gekennzetehnet, da& wenlch 
stens die mit der geharinten einen Klemme der 
Spahnungsquelle (3) verbundenen Eleldroden (1 46 
Oder 2) einzein an die g^nannte eIne Klemme ange- 
schlossen sind, Indem eihe Kanteiifliche einer ent- 
sprechenden Elektrode (1 oder 2) In bruckkontakt mit 
einer Selteelnesfbllisn^ Oder strsifenailigen Sernents 
(4 Oder 5) aus eInem hochohmlgen Material gebracht 60 
wird, wobei das genannte hochohmlge Element ihit 
elektrischen KontaktmHteiln (6 oder 7) vers^en Ist, 
die vori den Stellen getrehnt sind, ari denen die 
Jewelllgeii Elektroden mit derh genannten Element In 
Kontakt steheh, und die elektrisch mltderjewelllgen 
Klemnie der G3-8pahnuhg^uelle (3) verbuiiden 
sind. 

Z Entstojber nach Ansphich 1, dadiiith 



gekennzelchnet daa simtiiche Elektroden (1, 2} 
eInzeIn mit der entsprechenden Klemme der QS- 
3pannungsquelle (3) auf die oben beschriebene 
Weise verbunden sind. 
5 3. Entstauber nach Anspruch 1 oder 2. dadurch 
gekennzeichnet, daft das hochohmlge Material (4, 5} 
ein antistatisches Kunststoffmaterial mttelnem spez^ 
fischen Oberflichenwlderstand vori lO^IQi^n, vor-^ 
zugsweise von ca. 1Qi^ n, enttiilt 
10 4. Entstauber nach Anspmch 1, dadurch: 
gekennzelchnet , daft die Klemmen der OS-Sparv 
nungsquelle (3) Ober einen Hochohmwiderstand (8 
Oder 9) elektrisch mit entsprechenden Kontaktmlttein 
(6 Oder 7) an entsprechenden Bementen (4 oder 
16 v^rfounden sind. 

5. Entstauber nach Anspmch 1, dadureh. 
geMnnxelehnetp daft das genannte hochohmlge 
Element (4. 5) etwas elastisch Oder weich Ist 

6. Entstauber nach einem der Anspriiche 1 bis 
dadurch gekennzelchnet, dQ& die Elektroden (1^ 2) 
mit Hilfe von Abstandselementen, die ein elektrisch 
isollerendes Material enthalten, In den voigesehenen 
JeweHigenPosltfonengehaltenwerxjen, 

7. Entstauber nach Anspruch 6, dadurch 
gekennzelchnet, da& die Abstandselemente aus el^ 
nem verfonnbaren, elektrisch Ieitenden Kunststoff 
Oder Leim bestehen. 



Reveridfcatioh^ 

1. Apparell ^lectrostatique de prddpitatlon des- 
tine d 6tiB utilise avec des dtectrofiltres* comi^enant 
una multiplicity de plaques Electrodes ou de lameltes 
Eledrodes de precipitation dlectriquement cbnductri^ 
ces ou semNx>nductrices (1^), qui adnt disposfes 
paratldlement ies unes aioc autres at espactes lea 
unes des autres et qui sortt dleictrkiument tBccqp^ 
d6es eri altemance ft la premtdre borne et d la 
deiixitoe borne d'une source de tenston continue (3), 
caract6ri86 eh ce qu'au molns Ies Electrodes (1 ou 2) 
racGordtes la premldra bdme de la source de ten- 
sion (3) sont indh^duelfement raccordEes d cette 
bome en amenant una partie de la surface tfun bord 
d'une Electrode respective (1 ou 2) en contact sous 
prsasion avec un c6tE d'uh ElEment analogue d une 
fsuOle ou E une bande (4 ou 5) en uh matEriau extr^ 
mement rEsistant, cat ElEment extrSnrtement rEslstant 
Etant EquipE de moyens de contact Electrique (6 ou 7) 
qui sont sEpards dea emplacements auxquels Ies 
Electrodes rsspec^es sont en contact avec cet ElE^ 
meiit et qui sont raccoidEs Electrfquement E la borne 
comespondante de la sduifce de courant conflnu (3). 
2. ApjpiareD daprEctpitation seidh la revendlcatiori 
65 1, caractErisE eh oe que toutes Ies Electrodes (1»2) 
sont raccordEes Iridividueliemeht E une borine respec- 
tive de la source de tension continue (3) de la marilEre 
prEcltEe. 
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3. Appareil de precipitation selon la ravendlcation 
1 ou la revendlcatlon 2, caractdrisd en ce que le mat6- 
riau extr§nfYement resistant (4»5) est una matl^re plas- 
tique antlstatlque ayant une rtolsUvit^ de surface 
conrtprise entre 10^ et 10^6 ohms, de pr§f§iBnce ^ale s 
6 environ 10^« ohms. 

4. Apparel! de precipitation selon la revendication 
1» caract6rls6 en ce que ies bomes de la source de 
tension continue (3) sent raccordees 6lectrlquement 

k des moyena de contact respectifs (6 ou 7) sur des io 
elements respecfHiB (4 ou 5) par une resistance ohnti* 
que eievee (8 ou 9). 

5. Appareil de precipitation selon ia revendication 
1, daracterlse en ce que cet element extrdmement 
resistant (4,5) est legerement eiastfque ou tendre. is 

6. Appareil de precipitation selon Tune des reverv 
dicattohs 1 e 5, caracterise en ce que lea electrodes 
(1,2) sent malntenues dans leurs positions mutuelles 
prevues d Talde d'eiements d'espacement constitues 

par un riiatertau eiectriquement isdant 20 

7. AppareO de precipitation selon la revendication 
6, caracterise en ce que Ies elements d'espacement 
sent formes en une matldre piastique ou une colfe 
moulable eiectriquement Isolante. 



30 



38 



40 



46 



60 



66 




7 



